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(54) CHARGING DEVICE AND ELECTROPHOTOGRAPHIC APPARATUS USING THE CHARGING DEVICE 



(57)Abstract 

PROBLEM TO BE SOLVED: To provide a charging device which has 
high charging performance to an object to be charged having a 
photoconductive property and reduces the quantity of a discharged 
product such as NOx and an electrophotographic apparatus using 
the charging device. 

SOLUTION: An electron discharge element 14 arranged oppositely 
to the object 10 to be charged has a semiconductor layer 16 having 
an energy band gap of >3.6Q eV or <1.30 eV, a thin film insulation 
layer 18, a thin film electrode 20 formed on the surface side of the 
layer 18, and a substrate electrode 22 formed on the rear side of 
the layer 16. In the case of applying plus voltage to the electrode 20 
by a DC power supply 26, accelerating electrons injected from the 
electrode 22 into the layer 16 on the layer 18 having high field 
strength and directing the accelerated electrons to the object 10 
through the electrode 20 acting as a tunnel, bias voltage from a bias 
power supply 28 is adjusted so that the kinetic energy of electrons 
becomes <24.3 eV. 
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[0 0 8 0] ±WM^mi 4\Z<:>\.'^X<D^mX-'^^tlX 

:^<Di^mwm±\^r^f&^f\^x\^^^nmmM\-t. 
^0 [0 0 8 1 ] ^tbtcM ur. 19^21 1 7 

[0 0 8 2] -^fz. It5j<3ll 8tc:#>5m-T-^K^@fi. 

JilBlfJiej^ 9 1 7<DVN-rtuj&^ic#;5m^^^^^t-*5 
[0 0 8 3] ccoj; 9 t^li^^l 8 

50 |;li3V^T^±. ^m*s^«^m^scffi#^=-<7>i?tfjmiE75>5^St 
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.77 

[0 0 8 4 1 ^fc. If 1 9 tC^^m^^mSmti. 
±l2li5^3l 9-18 ^DV^-f tL;e)-{::#^m^¥M^g{-*3 

[0 0 8 5] ±IS5f5j^^9{COVNT<7:>tjiP^T*32^-<rCct 9 

[0 0 8 6] ^fc. M^m^;5S>iZ®?^^i^,7)i^lC:^V^T 

[0 0 8 7] rtbtC^LT. m^'^19\Z^.^m.^'^M 

[0 0 8 8] ^/c. fi5|«:3l2 ojc^.^m^^X^^Ji^ 
±W.miK^ 9-19 <DV^-f i^^Mc:>^^m^^K3^^t-*3 

[0 0 8 9] coj; 9(^tf^3i2 oi;:#.^m^^Si^S 

[0 0 9 0 ] 

m 1 (D'mmmm) m i ji^^^^co^ i <D-mmm\^^^ 

[0 0 9 1 ] {§11 Iw^^n^ J: 
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mft^ 1 o;!>5^g^tv. z.<oi^-^m<^i o(omm^mMi 

2;d5^H-ibtL-CV>5>o 

[ 0 0 9 2 ] ^/c. ^os^mfr 1 oir^f^Lr. 
^^1 4lcmf^^^«^^lr^l'^'cv^5^'a^^;l^±s m^ife 

ffi^T- 1 4 <7:>^^^/i-^— K=3c^-Y ^^:7^E g 3 . 6 0 
eVJ[^±. J^Jil. 3 0 e VJ^TI-^cfSct 9t:iF;f3^i^^ 
1 B&U^^^l^^frM 1 S^M.m\^. 

mS2 2;^^55fM^i^rv^^M I Si/-i';^-- K1#5g^^<^ U 

0. ^M^^i^Mi 8. :RtK^^<^W5}sf^ 1 Qt^m^^ 

[ 0 0 9 3 ] ^/c. I2}l^::^^i^^ ct^n. :iOMl S 

1 4(Dmmmmi s ^is^m^^i om^<ommi 2t<D 

Wzn^ y<-{T:^m.M2 st^n\'fhi^^X\^^^o 
[0 0 9 4] fj:^. m^m:mm^ l 4 \z:tS{1rh^mi^U 

■^CVD (Chemical Vapor Deposition \ it^^'^^^J^ 
m I 2^mmir^:Lt\cX^Xiy. ^CD^StdSiOx 

i^unmi 6(DU$^\z^-Dxn'E^-r\^h^y<y^^-^c 
[0 0 9 5 ] jski-. m 1 {C7r:i-m^^Mmm<D^mmwi 
^^mm'f- 1 4 (D^mi^unm 1 a ^t;^jtM^i^<$:M 1 

8 AyT- V ^ S -:^r CO^^mil 2 0 {CI T <7>SiE ^ . 

i^:^(Dm^^'^m2 2\z'^^-ry^<Dmf£^^Mi.x. w^m 

m&^^^ci^-^^tir^t. m^&mm2 2:^-h^mi^ 
mm 1 em^commitmi^m i s ^^i.x^mm>m2 o 
nmmmf$^mi snmm^m.tfj:^xy^^h:^tt-h. 

[ 0 0 9 6 ] ^ LT. mT-^^aJ^^ 1 4 ^c::^oV^r^^ L 

:fefett}$tv^ ISSm#:i otcf^d-p, co^^. /-^-rr;^ 
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mu 2 8 J: o xm^f-n^m^f- 1 4 <DnmmM 2 o ^ s 

So 

[0 0 9 7] Ur. r <7)^S^m^^ 1 0 tCf^;6^orcm^ 

1 0 0 9 8 1 j^±o J: 0 \z.^mmmm\^^^m^'^Mm 
xm. 3 0 e vi^T<?:>¥^^(*:tt3^^ 1 6 ikxy^wmtmi 

f$:Ji 1 8 ^r^V^rVN^r ^tci m^^M^^^ft:-e 
fc6«^m^$:i 0CO-^6^/^i^g^^T'feS4 0 0 nm 
9 0 0 nmmi^^T*(59^^:i:(D7fe;6^m^»(ffi^^l 4 

[0 0 9 9] /'<-rTxmM2 8 J: oTm-^Sfeiti 

1 4<?:>?fMmS2 0 tm^mP^ 1 0^®t7)mi^l 2 

"T-l A^-hikti^^^^m^e' (z:)il®j^;^'wu:¥-;6S2 
4. 3 e V7fe«fC7^^S^^{;iJ;!:), rom^e- <7>il 

foS2 4. 3 e Vet "^)^/^^V^^ Clco^lT-e^ 

T^^^^n/cCOS - -r:;^>'^0 2 " 

[0 10 0] {m2(Dmmmm) m2\-±:^wM<Dm2(D 

[0101] lEl2frc^^tuS cfcpl-^ ::$:^J^?F^J§{-i^S 

S;^^. JiiiBllll fc*5H-5m^i^cai^^l 4coftt?i9(-. 
m^:&^/±5miJ^®{c^MiJ^(c^?L^tLfc»ffl?^<e?L2 4 i:* 
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mmmmi^s 19^.^ <Dmm^mi^m 1 9 
h.rznm'mm2 1 ^^iK-s^T^^^^^tt^^ 1 7(os 

®«y^;lffM^i^:rc£:Km^l2 2 t^Wi-SMi s^on; 
[0 10 2] r ^i;tf^S i S^-ht^i^^H 

^^(D^^i^unsi 7(DmT-j6?5c£fcsia]^si-*5Jts»^ 

mmjL\z.x,-^x^^\z.m^^t\^^o -^ti. :^<D^^m^ 
(D^m^»WP(M 1 7 (7:>»^?^,??L 2 4 F^ig^sai-s ^ ^ 

7 ^®<7>^>fbA0i^J- J: o r J-Hm ^ i^So 

[0103] ^j^ic. m 2 {^^-rm^^s^M^o^m^g 

20 _LiBmi<^^i£?^«io:^'a-i:iiiittc:u-c. m.mMmmM 

2 6 1:: ct o r m^:^tu^T- 1 5 (D-^(Dnmmm: 2 1 
{'^:>j<D^mmM2 2\z.^-('r7.(D'm& 

nmm,m2 lo^^^^^^A^i^5o 
[0 10 4] :L(Dt^. nm&m»mi snmuijit^j: 
30 oT:^t). :k^fj:mi^L^m^^cx\^'^^tiiib. z<Dmm 

^s^m^i$:unm 1 7 e - fts^^/^stt^is^^^ 

cx^^^^nmmui^M 1 9 ^s^m h^^^/^-rs^^^b^ 

?SMm^2 io^^^t;i?£X^tbfcm^ti^^t^^ 

[0105] u±<D^ 0 \z.:^m:mmm\^^^^m'^^M'^ 

mz.m'^^^f:iW^^^'2' A tmz-:L<D'^m^i:^i2At>^ 
hn.'=f-WLmmmm^^W'n\^mn^w^(o^2 si>mf& 

mxi c {7:)^a®'tl<20^^ft:t^5isfg 1 7 co^SSU^ 
«^0/c^?L2 4f^g^i^S-rs^^l-1S^^?::>t$2 5P^^3ft 

50 ^'r^m7L\ts i i&^bi!^d^ib?^^s»^^^^<^ii 19^. 
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[0 10 6] (^3<dK»^^) ll]4H:$:^B^i7)m3<D 

[0 10 7] m4\z.7r:^ti^xo\c. :^mmjfm\^^^ 

JilBE] 1 tCjiStt^M I sm(Dm'¥-ikliim^ I 4 (7? 

i-tt> ^ ^mmmm i e z (D^^mi$^unm i e 
1 6 <Dm^m\^m 2 osi^ffisfls^s 1 s b ^sr^rr ur^i^jS: 

3 0 ^^nWi^h^X^^^^.^^M^J:^o 
[0 10 8] ^LTwC-C. m 1 ^^S^ite^ft:^ 1 8 a 

ficJl 1 8 a (7>J¥^ ct t) t5lP< orv^6o ip-b. 
W-^iii 6 ^ Stems 2 2 i:^;::^^^i^yi:m2(7:)^^^^t 
ftrJi 1 8 b o^irCft^i'^ 1 6 t ^Mmi^ 2 

0 t {cm^tlfcm 1 l S a (^^gfeWit J: »9 

[0 10 9] ^fz. ±|S[§]lt:i*5Jt5m^:^ai^^l 4 

<7:>^^mm^2 0 tmt^m.^2 2t(Dru^{znk\'fhtix\^'^^ 
mmmmmu 2 e oftt? t^i. m^icfeffi^^ 3 0 <Dmm 

[0110] i§]4[c^i-m^^s^s^^m^a 
(om^^^. 1215 (a) . (b) ^^v^•rI^&p^i-^o 
^'&mnM^2-km^^x. m^sctu^-^i 4<7:>^ 

»f$:«-*^fJi 1 ^^^.hX\^^nWMM2 0 t£ffimi^2 
[Olii]c<^ttxlE15 (a) J: pfc. 
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m^ftm^^ 3 0 1 6 ^^hjx^^^-^ 

(oWm^mB. 2 0 l«i-^>i' ':^;^omJE^^ 2 
2tC>^^;=^<^mff;55Hl*D$tbS2:. ^Mm@2 0;5i^t>^ 

1 (omm^m^m i s a Lr^^#:*:t^H 1 6 {^m 

^;65iiA$tb^;i»^ ^ 1 OfiMlfeiiijfls:^ 1 8 a J: t^S 
S^i^^:^i^v^m2^7)^^^lt^*^^l 8 b »c J: orm-^;^^ 

gtemi^2 2[:iStAt"6Ci:;ei5^^ij$;h.^o ^^^Itl^. 
IDS (a) l^lcm^a^t^^^tb^i: Pt-. m^e- 

[0 1 1 2] ^yt. HIS (b) t;i^^tu^ct 

igi&m^S 2(D^^t^;65j§]5 (a) (D^^ tm:^\^\^^^t 

L-c. m^;^aj^^ 3 0 tDN^^i^r^tJi^^ 1 6 ^^^y-ev^ 
m2 2{z'7'<-r::^(D'mj±t)^^i^n^ri^t. stemi^2 2 

mmcom i (ommm^Mi^m i s a i^Mmti 2 0 

m^5^S^^^#< ^.t-^TVN^IIi to?^ 
M^fe^frM 1 8 a ^:::^oV^-cm^^531^0ii^^^T7^^y h^u 

[0 113] ^LTMf^s wC07^^^;/ h^w^ h^^^lt^ 

nmn,m2 0^ h'^^^^^i^i.x^m^M^^h^. n^^t^j: 
orffi^«ii(*:i otcf^^^^o ±u^icom 
mmm<Dm'^tmm\^. y<^T^m.M2 si^x^xm^ 
wcmm^ 1 4 (7>»Mm@ 20^ is^m<*: 1 0 omii 

4. 3 e VtI^^Icit^c^^ J: 

[oii4l^br. :i<D^^mw^i o\z\^^^^fz'm^ 

30 XnZ<Dm^\^^-:>X^i^i.f^CO 3 ~ -{:ty-^02 

[0 115] ]^±<oXoK^MW^'^^^^^^^^M'& 

5o HP^s m-^fem^^ 3 0 (ommnm 20 1 m^mm 

2 2 t<Dm\^^'^i.mw}mM3 2^Bn. n!^mm2o\z 

1 6.[^^\c^mi^s m^m.m2 o\:i^y:^<Dmj£^^mm 

t> o yi^l:<D.S^;ii^fe^ai ^ ^ :i i: ^5 i6 s ±1B 
[0 116] ^/c. _hism 1 co^:te?f^fiM^^iS?)fti2tbm^ 
50 t^tti'^^^^i^Pm'r^:^tt)^-^^\zrj:^fzi^^ 
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[0 117] ^fc. ±l2M3<7>^ife?^ffitCioV>TJi. ¥ 
1 6 t m^m^ 2 2 t ICS^ ix/cH 2 C^^M 

ifei^^ii 1 8 b <D^^m^^=¥^MP^t^nm i e 

20 t Id^^tl^/c^ 1 1 8 a COlggiia<i: 

19 < SSdSSgiijmai 3 2 J: o r ^«#:tt^@ 

1 6 $:»AyTVN5^M@^2 0tmW.m^2 2 ^^D^O 

mfiMcoife^tt ^^ft ^ 3$ cftmm m 

[0118] t> ^ ^ T-^ 2 1 8 b O 

(onmmmLi^m i s a {^^c^^tzm-^^c. ±w.m i <o 

y20 (H) -V22 (L) >V22 
(4) 

mu. V20 (H) : mmmm 2 0 (omm^mmmm 2 

V2 2 (L) : mt&M.U2 2<Dm^^Lif>^Wf^^'S>U2 0(0% 
m2 2(Dn&. 30 

m^mm 2 2 <om&^mmm>m 2 0 



(0 119) EP*>. 1^5 (a) {c:K^«|c^$tb§J: o 

^j:'=^^i^unm 1 6 rt^--om^ e - (owmn^ ^ tb 

-f. ||2(7:)^^if^^f$:^ 1 8 b ^51iiiLrg^m<^2 2 
[ 0 1 2 0 ] m m 1 1 8 a RV^^ 2 

(omm^mi^m i s b \zm—<Dmmun^m\^\ w,2<d 
mmmm,w-m i s b oi?^ i i s a 

8 a Rxiw, 2 (ommm^^m \ s b tc^/^^iffe^tt^^ 

m^^^m 1 8 b <DmKm^% i t^'SMfejtf*:^ i s a 

[ 0 1 2 1 1 ^yc. M 1 conrnMrnw^m i 8 a (omnm. 
tm2 (onfm&mp^m i s b (Dm.m.mt i.tzm 

3 o<ommmm2 0 tmmmm2 2 t<Dm\z.^ ^j.t<o 

(4) ^^SS^-ti:^>ci: pjfe^ftO/^/u-^^^mJE^Bl^Di- 
[0 12 2] 
(H) -V2 0 (L) 



2 0 (:i>PtLT 



2 0 CDmfi^;i)S^:^m^ 2 2 (D® 



V 2 2 CH) 

@ 2 2 comi^L 

V 2 0 (L) 

m2o (Dm,& 

[0 12 3] im4(Dmmmm) me\ii::^^m(om4<D 
[0 12 4] II]6^c^^i^^J:^^c. :^mmmm^^^^ 

i 4<DnmmM2Qt(om\a^. m.'T-=^^-^^^-mm.m 50 



[0126]. ^tc. (16 {c^i-m^^si^©<7>^m^^ 

mm\^. m.mmW}mM2 6t:m\^^x. m^ikmm^i4 
(D^mi^unm 1 s ^^A/T-vN^-:;^(7)i?^m^2 0 
•:fy:!^<D'm&^. {^:fj<Dm^mm2 2\c'^^i'y^<DmE. 
t>^m^n^iv^t. mmmm2 2i>-h^^mi^unml e\z 

frii 1 8{:::^5V^T^)DJSU^ h^i/^^^ hn>'t/^^, 
-eU■rS{-^ CCO/Js^y h^r.^:^ hn>-tt. ?SMm®2 0 

1 o<;i{^;?>^9o 

[0 12 7] m^ikthm^i 4 ^«^mft:i 

0 ^(T^r^^jc. m^^^->'^=¥-pii^^^ii:»s^itima^3 e 

^m\^^xwf'^(D'^ :^(Dm,^\^mm^ ^fz^' V v K3 
4;65is:s^tu-cv>^ycii6. m^^Vi^m^i At^h^'^n. 

u :v Y3A\zi^^'ir^mm^^^xmm'r^:^'ti)^'^m 

[0 12 8] ^UT. m^Sf/±}^-^l At-h^''') V K3 

4^iiiiL-cs^m#^i ot^f^;b-o:rcm^3^ti::<^m^ 
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[0 12 9] Jt^X-boi: 9t-*^iS?f^®t-#5miF^S^ 

p^unmi 6^ttA/T*v^s^Mmi^2 oi: sterns 2 2 

>^i-^-^'^oom^^>ii^ai^2: {i^lrlc: 2 4. 3 e w^m 
[0 13 0] /^jo. _blB^4o^m?F^Sl^c:^3v^T^l. ^ 
m^jjfffi^^ 1 4 ;?)^^«^m(*: 1 0 0 m^<o i « 
s^fEiEKjmM 3 e>(Dwm<o\^%^m\^'^'^\^x. v 

K3 4(Dmffi^elf^<^>^^:^t^mfict-^Wt-^ciii t."^ 

[0 13 1] (m5<Z)^W^^) [El7fi;$:^PJC0^5fD 

larfc^o ^c^:^^^ ±MW,^(r>m:'m^m(Dm4\^7f^'fn.'^ 

[ 0 1 3 2 ] 7 tc^^h^^ J: 

^755, J::|BI§l4tC:fc{t5«^m^*:i 0 ^ m-^:fe^cai^^ 3 
^ttXVN^ J: p ^^p^ y>':^m'^(Di/V :y K3 8 ^ 

[0 13 3] ^UTs ^ K3 8 <kmT-;^m^T- 

3 0 (Dmrnmrn 20 1 <Dfn^\^i^. m'^^^-^^^-mmm 
(D?$^s^mmmM4 0f)^^\'fhi^. m^wumm^socDn 
mmm2 0 tm^R'mm2 2 t(7:>m\z.^^'mi^xny<^^:^ 
mEE^mni-^^'m,mmmM 32 tmm uoo. mmm 

m2 o\^Mi.Xi^V y K3 8 ^Bfr^t5D-e-r-:^:^3^ti:/^ 

[0 13 4] t$^{c. m 7 \z^-rm^^M^^m:(o^m.^m: 
(omi'^^mmi-^o v^^, 5^^?fLigibm?ii3 2^^v^T. 

mm 2 0 tm^^mm2 2 t(Dmc^'mmj^xn^</i^^n 
&^mni-^o cpur. mmmM2 o\^-^^'r:^(D 
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m^f)-^m^i^unm 1 6f^m5i-^a^;h.. ^Mmt^ 2 0 
1 6 \z^x^^fcm^i^t^^^i^^^m 1 

6 F^^{cgi»^i^fcl;-^;^5fi;^j^3^grco^ 1 coSM^^t 

18a ^r^oV^r^Qit$i^6o ■ 
[0 13 5] ^UTMlc:. y<-(T:^mM2 

81^^^v^Tm^;^ai^^3 o<7>»Mm<?2 0 ^s^mfls: 
1 omm<om^i 2 1 (Dmzmw^i^t:^^'^^ :^'m&\^ 

JO ^m»i o\z\^t)^Oo 

[0 13 6] zcot^. mi^ikthm^3 0 t^^m^i 

fz^'V h'S Sf)^^m:^thX\^^^fz^. M^M^t^m^ 3 
0 1 0 t^r^;!)^ 9 m^^03gi!j:3i;f.>ru^--H 2 

4 . 3 e V*^O^ISf^CDFjf^cr)fiJC^^iC^y(S^tb 
Si 

[0 13 7]^LT. ^O^^mfl^ 1 0 f'r^Ti-ofcm^ 

[0138] }^±(DX o \z.-:^'mm^mz.%^n.^'^-n^^ 
m^^^-^^=¥-isi^^os8f&^ibmai4 o ^^v^-c 

>>^y y K3 8tcMDi-6mEEft^^ijpbr. mT-StUi^- 

30 Wi=^:^^J\^^-^^(Om^W^^lhmtnn±\:i2 4, 3e 

xmm.ir^:itt^Xt^o 

[0 13 9] ime(7:>mmmm) m8n:^^m(Dme(o 
mxhv. IDS (b) n^(D^m^Wi<Dm,^^ii^m^<D 

mm\:^itm-<Dn'^^Hi.xnm^%^mi-^o 

40 [0 1 4 0] ms^ci^^^xS 

-hlBi^lcoMI S ^(Om^^^ctii^^ 1 4 0{tt:> t> 

tc. M I M^om^:^/li^-^4 2/ist§:g^n-rvN^;^./is 

Mj^c^^o -^Ur. C(7)MIMMCDm^;fefea:l«iF4 2fl. 

^M^^^^Ji 1 8 co^^mfr 1 0 {c:^f^i-6^®1lOJ;i» 

Mm® 2 ot^mi^^fx^. ^(ommm^m^R'mM2 2f}m 

8. :2^tKStgmi^2 2;6SS;i^tvfcMI Mltig^/c^tr 
50 *5!9s.-hl2Illl OMI Saom^ScfcU^-^l 4lCjoJtS 
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[0141] m 8 \z,7r:irm.^^M'^m(o^m.mm 
^»:mm^4 2 (ommmmtif^m i s ^*^a.t*vn6-:^<o 

[0142] ^ LT. m^;feai^^ 4 2 ^C:|BV^r^:^ L 
IS^mft^l O\c^t)^^o z.<Dt^. y<'^r:^mM.2 

8\zx^x m^nmm^ 1 4 20^ 

m-f-jfeitmm-^-l 4;6^^ifc/iJ^;h.^m^e~ (DM 
e- Jlfirc^m^e- tCj:oT^i5KLfcCO 3 " 

^4 2^^V^rv^:6r. t (Cict -bfSm 1 

[0 14 5] imKDm^mm) ms (a) n:^^m(D 
fi&Wrmmxhv. m9 (b) fi^(^^^6^j^<?#MiH]s^^ 

7l^-r(&lS§!l]r*fo^o -^fc. miO (a) ti[§]9 (a) \Z. 

mmmxh^. mio (b) ti^i7:>^5>6^^c?#ffiiH]s§^ 

con^^Ht-xmrn^^^m-th, 
[0 14 6] IU9 {a) \c7T^^^^xoii^. ^mmmm 

(Dm 8 {c^i-m^^^^m^o^m^® ^ ^m-(Dmf^^ 

LTV^^/i^ ffi^mfrl 0>6^mSl 2^^UT-^D||^ 

i5fetu^-^4 2<7>m^:feai®^^<?-t-^^Mm^2 0 t^^m 
m^i 8<i:.i^^mf$:r o^raomi^i 2 t<om\:^^i''fh 

S.t>*Vd ti-'S^. ID 9 (a) ^^0^$a4*f^c^#ffilHlg§ 
Jil§l9 (b) t^l^^iX^ ct 9 J-'^cC^o 
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2^ 

[0 14 7] VN^. ^m^Pa^^ t ^ t§]9 (b) \Z7r: 

$r3^ie)5>i:> ^(O (5) ^T^^tbSo 
1 ] 

Va=V.*[l-e^] (5) 

[0 14 8] t:L^x\ z.(Dmi^ikmm^4 2(Dmm^ 

^Mtc^^^b-f. m^fem^^^4 2;6-e,Mdk-r6m^^ 
-a-, (DsmR «spMm^ 2 0 i: m^mi¥ i o ^ (Dmm 
[0 1 4 9] ^fc. 1^9 (a) (c^-r^ms^s*^^®^ 

mi!i^^y^^^i-t. mi 0 (a) i;i:^$ix^J: ^{-5^.? 

cii^iuio (a) ^<D^mw^(D^Mm^\tmi 0 

(b) J: 9 t-?t^^o 

2<} [0 15 0] v^:^, com 0 (b) ic^-r^ffllUgSSr 

2 0 t^^mi^ 1 0 1 \^m^tix\^^^^r^^(Dum,Kn^ 

R=Vb/ I c 

t^j^ho ^ti^±^(D^ (1) \^i'^Xirht^(D (6) 

[^2] 

V.=Vb*[l-e^ ] (6) 
30 [0 15 11 i:C^T% c:co^«lH]g&^r»^tbS^^ I c 
commit I c ;&^*F;f:£fii^-iit^fetut^. ^ (6) 

[!!S3] 

— t^Ic 

Vd ^Vb 

f^ho mu. m«i c;&5E^f5^^ii^c^sfc^^<^v^^'^^c^i. 

V d <<V b 

[0152] mm\^. ^m^p«i t f)^^< ^i^m. ^fcvb 

Vd=Vb 

^ tihtL^. ^'^n.w- 1 0 co^s^mm^v d dJ/^-f T 

50 ■ ;^m^2 8 0x<-<T^mffiVbtrJ;o-C^yfS¥Rrtgi;^^ 
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[0153] ^±(DX 0 (C2p:^]^5f^ftatc^,^m^^Ky^ 

2 8 ^wl\i. 1 0 1 2 ur-fe'amfi 
mvh \c^^xm^m» 1 0 o^snsmmfiv d ^^jw 

jE V b m-th mm com^^mmi- h:itf)^x-^^. 
[0154] (msiommmm m 1 1 \t^mm<o^ 1 

[0 1 5 5] 1 td^^nsi: 5 :*=^JS?l^®t-#. 

9 (a) \z.7r.'rn.^'^n^W(n^nM^h^W\-'<omi^ 
^Lrv^^*^ 1219 (a) t::*3ft5IS^m<*:i 0;&s^*5 

m*l 0 ai5«t::ft. I^m7v:7'4 4;65iaM^i^rv^ 
[0156] -m^. K^^^K^7:>IS^m^^^v^T^M 

^m;?)^ M I MiitDm^*fetB^^^ 4 2 i ^^^oiKiir* 

[0157] J!^±(7>ct 5 

[0158] ±t^(Dm 1 8 (Dmmmm\^^^^ 
14. 15. 3 o^m^^^m-t^^-^^^x. me'--ms<D 

m<DM I Mm(on.^m^m^ 4 2 a:>ixt> v t-M i s 

"[ 0 1 5 9 ] ^fc. ^ 1 (Dmmmm<DM i sm(Dm'^m 
mm^4 2^cjov^Tn. vs^m^2 o.-»M*fe^^^i 
8. Ru^^i^unmi ei)^m&imm2 2±\cmM^ti 



(15) 4#§i2 002-174943 

30 

i'cltig^^.f Lrv^^;6^ ::<DS:fem^§2 2 0{tr>t)lw. 
1^12 (a) {CTj^^ix^iptCl. Jfe^iiStg2 3 a_btC 

m^2 3 bi6Sff0fi^$i^fct<7>^ffiv^rt><^:v^p 

2 3a ±<Dmm 23b ij^^^^^t^isf il 1 

6\cmMt'Xisv. z<DmW2 3h\^m.^mm^w.2 6 
mmxh^o 

[0160] ^ /c. B 6 (D^:^?f$s860M I Msom^^a 
ffi^^^4 2^c*3v^r^i. ^^m^2o. nmt&Mii^mi 

8. :&L)^S:Km^l2 2;55^^^i^/'::^3t$:?:^ 

r.C0^«m^l2 2(Dft7P!9tC. I2112 (b) tC;^^ 
ifegit4S*5 2 3 a±t::m@2 3 b;&5?^^^ 

±Com^2 3 b;eiS«giMi|fe^($:)il 8tC^j^LT:*5«9. ^ 
(Dmm2 3 b{Cit^igifemM2 e^&^gEg^^n^Clirf-/^ 

[0161] ^fc. ^l~^7(^^:^?f^^{c:*3V^T^i. 

mi^i 2jit^s2^mfri o^^^nhMzm^^tfj:^x\^^ 

20 ^f>^. :i(7>a^^m#:i o<D^®^-^^tbi^Tv^5m^ 1 

. [0162] 

[0163] im^m 1 ) ±.WM 1 (^^T^^^^SS 

(7>^m3^®^^v\ J^To^i4=^c:^\/^r®^m^$:l 0(7:> 

30 ^mSrtrofco BP*?x MI S KSIjtt^H^&ttl 

A(D=^:^>/\^^—^'^:yY^^v':^^ g <^ bT. 



1 


-® 


E g = 


1 . 


2 5 e V(Om^ 


1 


-© 


E g = 


1 . 


3 0 e YOyWf't 


1 


-<3) 


E g = 


1 . 


5 2 e V(Di^^ 


1 


-© 


E g = 


3. 


2 e V(D^^ 


1 


-® 


E g = 


3. 


6 e V<7)iir^ 


1 


-® 


E g = 


3. 


9 e ^r<D^^ 



C0 6o^7:>:®'^{CoV^r. ^S^^^^ 1 0 (D^m^&t^U^ 

[0 16 4] mU. Z.<Oh^. 0 UTJi^ 

iS^fr^^i^^fCo m^^^ai^^ 1 4 

H 1 8 ^: urns i O 2 Ji^ffiV^, 2 0 i L 

xnm^'^1 s nm<DAunm^m^m^\ mmm.m2 

[0165] ^c^iJo. ^ 1 tCiSV^r . ^^M^ I 0(D 
^mmfif^s l-®COEg = l. 2 5 e V<DS-^ar 1 . 
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3J 

[01661 mmm 2 ) ±12111 1 Rv^m 2 tc:^i-m^ 
f^i oco^m^n^tio iP^v MI sy^:t—h'mi^(D 

2- 0 : mi <D^mmn<Dm.^ikmm^ 1 4 (ow-mi^u 

2 -(2) : m 2 (D^msscomT-i^iti^T 1 5 (D'=^mi^u 

m^^mw-ff^^}^v^^^^(^^2 5^^^mf^^h^x\^^^^^i 
unm 1 7 tmmmmt(Dm\:i^^^^^nmi&mi^m 

2 4 ^^m^mm-r^ t ^\zn^(D^ 2 5 ^^^m-t^m 
mmmi^m 1 9 ^m^^^^m^ 

:S.t>*^m^^il^ ft 5 N O X (T^^O^ ^fr o 

1 7 Lr^i^i^^i^^t-/^^-/^>'K^-V:y:7'E g = 

1. 2 5 eV(Dh(D^m^\ ww^mi^mi sRzj^nM 
^mi$^m 1 9 1 vxns i o 2 ii^^v^, ^sMm^2 

0:5.I/jiMm#2 1 t l^Xnm^'^ 1 5 nm(^AuS^ 

mm^m\^\ m^mm2 2 1 \.x\^^^iS'7:^mm±\z, 
im:Vfc\ TO mm^m^^^fz. u±<Dmm'^. mt-^^i- 
^1 \z.'^t^x^m'r^o 

[0168] tlio. Z.(0^1 tc: joV^■r. ^S^m* 1 0 <D 

[0169] (*M^y 3 ) -biBiii 4 {^i^-rm-f-^s^s 

^m^tfofco iP^s m.^m\hm'=^^ o<Dnm:mM2 0 
tmm,m^2 2 t<Dm^fj^'^<Dm^^^^i^^-r^m(om^ 

3 -® : 3^i?fLiEibm^Ii3 2%^V^riE?^^^7>i^JF^>^rt►o 

mn 1 k H z (7:)3^^jftmi£^fn;0Di-^:^'a' 

3- ® : 5S??fD^iijm?Ii3 2f7?f-^7:>l9{C. Ltij^lgitj^M^Sr 

CO 2o^D#'^^cov^T. ^^m^i o(D-mnM.^<^M'^ 

S.t>J^m^S^ 122 Id *5 (t S N O X co^iy^ ^tr o fco 
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32 

[0170] mU. Z.(Dt^. S^mfrl 0^ LTti^ 

S 1 6 2r Lr*g::2i^.;U':3ff— K^-t :y::7'E g = l . 2 
5 e VOt^O^^V^. m 1 1 8 a UT 

fii?^ 2 0 0 nm<DT a 2 05^^^V^. ^ 2 (D^^^ 
Ui^M 1 8 b ^ UTJii?^ 5 0 nmCDT a 2 Os il^ffi 

»Mm^2 0 ^ i.x\im^mi 5 nmcoA 1 

[0171] ::co^i {^i^^VNT. ^^m»^i 0<D 

^mmm^. 3 -®c»x^L^i^mM 3 2 ^>^jv^•ciE?s« 
(D^m^i^^mM 1 k H z <^ie^mffi^fn^p-t~s^'^^ 

1. 0 0 t L. dtV^S^^tbr. 3-©0:^^(7>S^ 

[0172] (^jfe^j 4 ) ±^m 4 t;i^-rm^^^3im 

J^Tt7)^#{w^oVNT®^mfl^l OC^ 

^m^frofco BP-^. m^^ffetH^^ 3 0;6^blS^m^^l 

0 (c: f6) o r iife ffi ^ 5 ^jISj^ ^- 1- V N 

20 X. 

4-0) : 3. 8 e VtT:):^'^ 
4-® : 5. 0 e VCD:^'^^ 
4-® : 7. 3 e V(Om^ 

^7)3O(30:®^lCOV^r. i^mii®^522td*5tt 5 N O x <Z> 

[0 17 3] mU. C<7?i:#. is^mfls^i 0 t Lr«^ 
Ml \.x\'^^^-^^^—^'^>' Y^^-y::^^ g = i • 2 

30 5 e VCO^iD:(£-;^V^. :|| 1 t?:*??^^^^^ 1 8 a a: LT 
(1/?$ 2 0 0 nm(50T a 2 05 ^ 2 

1 8 b t LXtii?^ 5 0 nm(7)T a 2 Osg^ffi 
V^. SMm^2 0 i UrtiJOP^i^l 5 nm(7>Au»Mm 

[0 17 4] (tblJs^rn) HI 1 3(::^^^^<t fi^ 

^^\z.fl^X\^^^}im^. g^±lil$tuyc:i/-/L''Kmil5 4 
-/O |;lJ:orv->^^'K^:h.TV^:6o ^^^^ :i :n d -t" y 

5 0Jls v— /UKmi^S 4 0||PlH5^^UTm^5 6 Jb 

[01 75] r <7>J: /^t2^^603n^r7-r"^^mS@^ 

m^ti^fzo i^±(D'^^i^. ^j,z7r^'rmi\c-^tibxm 

so [0176] 
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(18) 
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33 



34 











.1-® 




1.00 




1© 




0.96 








0.61 




1-® 




0.63 








0.90 




2-® 




1.00 




2-(2) 




9.88 




3-(D 




1.00 




3-© 




0.69 




4-® 








4-® 




















l-®t^^ 


0.88ppm 



[0177] mmm 5 ) ±fBi2i 1 \:L7^irm^^M'^m 
(D^mMm.^m\^\ ^^To^f^l;l:iov^T^£^m^^l oco 

OIMAGIO (MF 5 3 Offl®5fe(*^€rfeffi) ^^V\ 
>ic^^^^ft:i 0^8 dmm// sec Ojg^T'^tiSj^ii: 
/■Co ^LX. I^^mf$:i 0^7:>^®mfi:^- 7 9 0 8 

1 0 V. m.^mWimM2 ^<Dmmm^^i sv. m^Wi 

tU^^l 4;i>-b^^m#:i 0{^f^;6>oTi^tU^:h.^Sctii 
m^^<30ili&^^>;U^-^8 e UTlS^mi*:i 

[0 17 8] (tt:R^j2) mi 3{Cl:^$tU-5tJ&5l5i75=in 
^-^3 0 e VJ[^±^ L-ClS^m<*:5 8 Sr^mt. 

[0179] 
[^2] 





(ppm) 


NOx (ppm) 


^ 5 omMm 








2.8 


0.35 



[0180] {mmm e ) jiib(§i 2 tc^-rm^^Mi^s 
1 7 i: LT. s i M^^v>. 1 0 ^ Lx. y 

-|±ffiOIMAGIO (MF 5 3 O^^jfefls:^^^) ^ 



30 



40 



ffiV\ wCOte^mfrl 0^5 Omm/^s e c CT^iij^ X^ 
ift^-i^/cLo ^UT. S?^mf$:i 0<^^ffim^^-5 9 0 

— 6 0 0V, ii:»^igti3ma^> 2 e oinitjmiE^ 1 a v. 
m^^scffi^^i 5;6^ib^^^mi$:i o\z.\^t^^xm\^'^^ 

[0181] (tfcfe^li3) "El 1 3\^if^^ro^'^^(r>^ n 
:3f^-^3 0 e VjeX±^ L-ClS^m»:5 8^^mb. ^<7D 

t # (D^mMWm'iR tc ii5 (t ^ >^S.t)^N O X (dW^ ^ 

mtLfz. ^±<D'^^\-±. ^sJcic^^^s idis^-r^p 

[0182] 
[3^3] 





(ppm) 


NOx (ppm) 










2.8 


0.35 



50 



[0183] {MMm 7 ) JLWm 8 t::^1-m-f-^K^S 
<7:^^m^g^^v^. i^T^O^fr^c:^oV^r^6^^^^l 0(^ 

2 2 i bX . A 1 £*Sm^^^V^, IS^ffift: 1 0 
^UX. y I MAG I O (MF 5 3 0ffi^^ 

fr^«^) - (D®^mfrl 0^8 Omm/s e 

ciOjg^X^tfj^ii'fCo ^bX. IS^mfrl 0(7>^®m 
ffi^- 790 8 1 0V. lE^ftSgtbmJIi 2 6(7>ilii!j^ 

iE<£:i 8v, m^Sfeaj^^4 2d^biK^mi otcirs]^^ 
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(19) 

35 

[0184] {\t^mA) m 1 3\^^^h.^'^^<n=2u 



[01851 
[^4] 





(ppm) 


NOx (ppm) 










2.8 


0.35 



[0186] (^js^ij 8 ) ±mm 9 {::^-rm^¥S3i@ 
*sm@2 2 ^ tr. A 1 s;^smBi^ffiv^. ^^mfls:i o 

h Ur. !i =3-^l:£ico I MAG I O (MF 5 3 om^% 
<*:^ftffl) ^ffiVN. CCOS^mf^l 0^8 Omm/s e 

c(DmmX-^m^^tl, ^LT. ^<'l'T^mM2 8cD/< 

-TTj^mJE^s 0 0 V, ii:»ftiSilj^Jii2 ecoiEi^jmBE^ 

1 8 o^^mu. ^t75^#<^*^^m 

[0 18 7] (itgJ^ys) Ell 4{c^^tbSJ: ^>tc:, ± 

^4 2C0»Mffi1^2 0;^|5i/^m&^c:g±t{i^i^rv^:5^m 

C0ftilO*#f^±IS^te^!j8O^'g^^|^1t^ Ufco 

[0188] 
[^5] 





CV> 




— 500 




-290— -310 



[0189] {mmm 9 ) 9 t^^i-m^^s^s 

^m^tro/c^. M(;i^Mb^^^tTo/co gp-b. MiM 

fr^l 8^m^SoTl'^6i?^ 2 OmmCOP t SM^^^ 
^^V^. IS^m^*:l 0 t bT. y =J-^hM<7> I mag I 

0 (MF 5 3 Offi^Tfefr^feffl) ^m^K ^.(Dlg^mft: 

1 0^8 Omm/'s e cCOjt£gT-^ii}^ii:/Co -^UT^ 

y<>t'T:^miii2 8to/^-rr;^mff<^5 0 0 V, m.mMm so 



mm 2002-174943 

id 

mM 2 6 oggibmEE^ 1 8 V ^ urs^mi*^ 1 0 

[0 19 0] ^O^. \) =i—i±m(0'7-< ^—y<-nB s 

u/ctiO^m^sctti^^i 4<7)m^Ji$i 

^TicjavNr 2 4^rBiJrfeSLfco -^br. ro^^b^^ 

co^. mT-«tai^-^i 4comT-i$cm®±^o»:m^^i^^ 
b. ^u^J:ls^(^-<o^^i^^r^ov^TS^m^^l oo^m 
^-trVN. ^(DiSt^mfri o<7>^mbfc^®mffi<^«05^^ 

[0191] {)AMm^) m 1 5tc:^^i^o J: -h 

i2iii9toaE^mi§2 0 i^xmrnmrnwrnx s^m^m 

7^:^ijiiO. Smm. ^-O^Of^PiO. 5 m m CO 7 >' 

4 6;65^i*$ixTV>;5. iP'^M#«t<7)Sllim^^4 6 JiS 

Mi^^ft:Ml 8 ^&|55>W(^b;6^§or*5ib-r. 

ttj^{ciott5®^m{$:i oo^^bfd^smffi^^ay^e^ 



[0192] 
[^6] 





^mmL (V) 






|g 9 (D^mM 


-500 


— 500 




-500 


—420 



[0193] mmm i o ) ±^m 2 ic^-rm^^KS 
^mmmmi7ti.x. s i c/i^ffivN, smmfl^i 

0 2: bT. y =3— |±M<7:> I MAG I O (MF 5 3 O^fS 
%Vf^Um) C<DS^m^^^l 0^5 Omm/s 

e cCOitjKT*i^»I^-fr;to ^bT. »^m*l OO^ffi 

mfi:^-5 9o — 6 0 0V. m.mmmmM2 bcomm 

mJBE^iev. m^SctU^-^l 6;6>bffi^m^^l OfCf^ 

br^^^f^i o^^mb. ^co^^m^^i 0(0 
^mbfc^®m{i£toa'j:^^ffofco ^-b^oie;^ti. 
^"r^7tciB^i-5o 

[0194] (tb^^d 7 ) ±w.mmm i o co:^'g^(7^m^ 

tk\k\m^ 1 5 tD^aSti^O^^frW^^ 1 7 t bT^V^ 
y-cS i C^t0^tt?!9{C, G eii^¥^^#:*tWjit brffi 

j^^frofco ^<f*5. ^(7>{tlio^#Jl^:te^(ii oo^-a^^ 
l^^tb/c. J[^±ol^^ti. iS^lc^i-^7{c|B«i-s„ 

[0 19 5] 
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(20) 



2002-174943 



57 



38 



[«7 



(V) 






-860 890 


-50 80 



10 19 6] (mmm 1 1 ) ±mm 9 d^-rm^^M^ 
<Dmmmm2o ti.x. mmi^mi^mi s^s^sox 

2 Omm(75P t I r ^iMH^^ffiV^, ^'^MP^ 
lot LT. y ^±S^7:> I MAG I O (MF 5 3 0^ 
m^f^^^m) ^^V^, COS^m(*:i O^S Omm/' 
s e c(7>i^Sr-^iij^-^/ro ^LT. y<^r:^mm2 8 

(D^-^-YTJ^^m/E^s 0 0 V. 2 6 c^igibm 

1 8 l.xm^m»i o^^«b. ^<z:>t#cDl^ 

[0 19 7] ^(7:>m. m/I^— ^fj^l-^BVN-CiEiJftiii&m 

M 2 6 ^ 2 4 0tr«m^ Lxmm is^mft: i o ^<Dm 
[0198] (itmm 8 ) ±mmmm 1 1 t^^-g^^T^m^ 

i^cmil^l 5(OU^'^m2 0 t LT^V^/'cP t I rWrn 

2 4^rp^igi^sEit]^co^mb/c^®m^<^^'j^^tTo 

[0199] 
[^8] 





(V) 




24 ^ra^ 


m 1 1 (Dm^m 


-500 


— 500 




-500 


—860 



* [0 2 0 0] 1 2 ) ±1511] 9 ic^-rm^^xs 
m<omm^m:^m^\ ^T<o^m^:t6^^x^^mi^i 0 

M^om^j^dy^^4 2(7>ti^mii2 0 t lt. 
^f^Mi 8^®^Sorv^-5i?^ 3 Omm<7:>P tS^m 

^^^^^ 2 Omm(7?P t?lrMm^^^i^^^^»-ffiV^, ® 

^m^$^l 0 t Lr. y ='—^±m(o i mag i o (mf 5 
3 o^^S3fe^^^^^) rois^ffifr 1 0^8 0 

JO M2 8<75^<^T;^mJE^5 0 0 V, iE^lgiftm^l 2 6 0 

lESjms^ 1 8 LT^s^m#:i o^^^Ux 

[0 2 0 1 ]-=eo^v V =^-iiM(D<r^^'-y<-NBS 

^*^^L. Lfct.(z>^m^sfeffi^^i 4^7:>m^*fe 

|CiSc:^fTL. m^'^U2 2V.. M^7 0%<D^ 

[0 2 0 2] (ifcge^j 9 ) ±mmmm s (T^^-^^^fSMm 

1^2 0 ^ Lr»J^i^^ft:Ml S^B^SoTVN^if:^ 3 
0xnm3Jf±p:^ 2 Omm<7>P t#^'l:@<^ft:b«9tC, P 

$1 Dmmop tnmmm:^^mj^^fix\^^^^'m^n^ 
9(7>:^'a^tl^1to^Mbf^i^^ofu^tc:ioit 
[0 2 0 3] 

[^ 9 ] 





(nm) 




mm 




Ml z<Dm&m 


30 


-500 


—500 


20 


-500 


—500 




10 


-500 


-390 



[0 2 0 4] mmm 1 3 ) ±^m 4 {c^-rm^^x^ 

• fc. gp-ib. m^F:^tti^-^3 o<^Stsm®2 2^ UT. ffi 

^^0. 0 1 — 0. 0 20- cmCOS i l^in — /n^^ 
KOmm^mWrni S a ^ UX. MffS 0 nm(3^Ta 2 



2 0 0 nmOT a 2 05^^ffiV^, 2 0 ^ U 

X^ J¥^^2 0 nmO P tm1^^^^V^. ^S^mfls: 1 0 

mft^io^^mu. ^o^t<7>^^m#:i o(7^^mufc 



-20- 



[ 0 2 0 5 ] nv^m-^m^is\^^x a s K^Psiii 
^urigibL. s^mfri o--(7:>3i^^m^tTo/c^, - 

[0 2 0 6 ] (it^^ij 1 0) ix^m 2 (c^-rm-^^ss 
1 7 i UT. s i ^^^v^. ^^Mm^2 1 h ur. 

^2 0 nm(7) P t m^^^V^. IS^mi^^l 0 i: UT. 

[0 2 0 7 ] ifu^i^— ^#^;liBv^T 4 8 nw& 

is^mi^i oco^mu/d^smfficou^t^^TVN. 

[0 2 0 8] 

[i^i 0] 







(£ (V) 




48 


His O^^iJ 


-800 


-800 




-800 


—660 



(21) #&^2 002-174943 

* [0 2 0 9] (^^^tl 1 4 ) ±1511! 1 1 t-:^-rm^^^ 

S^mfr 1 0 a o^m^tTofco fiP*>. U 

m(^l 0 a ^ Lr. U =^-^±i^(7:> I MAG I O (MF 5 

1 0 a ^ 8 0 mm/ sec (3Dii^"ClHllc^-tt:/^o b 
^<^T:^mM2 8 <D/<-r r;^^JE^ 8 0 0 V. lE^ 

^iljmai 2 6 oigibmEE^ i s v ^ lt 1 0 ^ 
[0 2 10] (ittfe^iJl 1) lai 6 J: 

±15111 1 1 \z.7^^k\.^nmMM 2 0 . mm^m^m i 

8. Rt>*SlSm^2 2;^5^^bc^-^^^;Krv^6M IM^ 
om^*fcffl^^4 2(Djt:bt)(^. Rt£jyt^0£*Sm^7 0 
<^)iiiatcSIM^^ft:g 7 2 2ttJ«»Mm^ 7 4 ;6Sj^^[:,>n)K 
^::!l|M^rj®g$i^ri'^:5M I MS(7:?m^St*^-7- 7 6 

^(OnmMM 7 4 y :/^'JbtC0«^mf*^ 1 0 a JC^ 

[0 2 1 1 ] 

[^11] 





:^y>' (ppm) 


NOx (ppm) 


^14 (om'^m 








0.01 


0.003 



[02121 

;i>5mT-;^ffi^^;?)^ ^ co^T^^^ i o r i^^i-^ c i: ^P^± 

[0 2 13] ^fc. lf>^e^2(::#.^^m^®(^J:ttfi\ 

3l®f,ai;^yi.:3fi— ;^S2 4. 3 6 V7l^«-Cfo 2) C <J: J: "9 . 

Sj[git;^fig^^^5>^0^?^:ii:t»'^^-2 4. 3 e V J: 



[0 2 14] ^fc. li:^3j3t;i>9F.^^m^®l-J:nf^. 

[0 2 15] ^fc. lf:^iS4t;::#S^mSS(^J:tbJ^. 
50 [0 2 16] ^fc. lt3|t^5{c#o^m^©l:iJ:iT^f^s 
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4} 

± ^^mir ^ ^ ^ ;65 5o 
[0 2 17] ^fc. ii^3^6lC#.^^m3gSlcJ:;h.ff. 

m^iSttti^^lC 3. 6 0 e VJ[^±3ifi 1 . 30eVi[^T 

;6^^b 9 0 0 nmm'^'tX*cr:)^^<D%t^'m.^'^\^m^t^h 

[0 2 18] ^/c. m^m? \z^.^^mmw:\z^h.\:x. 

^j:^mm t ^m^-r^ z. 1 7!>-x^ 
[0 2 19] ^/c. m^ms\c^.^'^m,mwi\z^h.i^. 

[ 0 2 2 0 ] ^/c. If^^9 

ti\ ±IBOli5^<JSl~8^c:#5^mSS^^v^TV^5C 
^i-^wi:;^^^!^!^^^^. NO x^t7:>S5cm^^4^<Z)^:i 

[0 2 2 1 ] ^fc. ff5^^9{^>0^5m^^SS@{c:J::h. 

1^. MI sm(om=f-WL^m'^^m\^'^s :l(om \ sMom 

[0222] ^rc. fi^iejii osm^m^-^nmrnz^ 
rn^i^di^ ^ 60 ^msf *5 5 tb m-i^ oiii^joi /u ^ 
mt-^ir. ^fz:zo\^fz.'mm,mn\z^r>x^ms:^m.m 



ill) 2002-174943 

42 

[ 0 2 2 3 ] ^fc. ff5j<^l 1 ic^sm^^M^Mlci: 

JO ^mzm^xmm^^^^tt>^h. a^^^^^m^sctuitii 
[0 2 2 4] ^fc. m-^mi 2\z^^m,^^Mmmizx 

J:ISIf5^<^9 3lJil 0^c:#5m^^mi^§^:::iBV^ 
^fiX^^mi^tmMir ^ZttimBil^inX\^^^z.t\z 

[0 2 2 5] ^/C. fS*^l Std^SSm^^S^gt^ct 
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